The histopathology of 12 patients with adenoma ofthe ampulla ofVater was examined to trace the adenoma-carcinoma sequence of the ampulla of Vater. Immunohistochemistry for carcinoembryonic antigen (CEA) and carbohydrate antigen (CA) 19-9 was also performed. Four large adenomas with mild dysplasia also had foci of moderate dysplasia while another one contained foci of severe dysplasia (intramucosal carcinoma). Immunohistochemicaily, adenomas ofmild to moderate dysplasia had either linear CEA and CA19-9 immunoreactants at the apical portions, or fine granular immunoreactants in the cytoplasm of adenoma cells. In addition, adenomas ofsevere dysplasia (intramucosal carcinoma) showed a more diffuse or dense immunoreactivity for these two substances in the cytoplasm. These results are consistent with the adenomacarcinoma sequence for the ampulla of Vater. The immunohistochemistry for CEA and CA19-9 was representative of the degree of dysplasia in the adenoma cells, but the relationship was not conclusive.
pathology of 12 cases of adenoma of ampulla of Vater will be reported in detail in order to trace the progressive changes in precancerous dysplasia of this lesion. Immunohistochemistry for carcinoembryonic antigen (CEA) and carbohydrate antigen (CA) 19-9 was also applied to this study.
Materials and methods A total of 12 patients with adenoma of the ampulla of Vater were selected from more than 400 patients with pancreatoduodenal tumours,`7 which were examined in 5 mm stepwise tissue sections. All the tissue sections were stained with haematoxylin and eosin and some representative tissue sections were also stained with periodic acid Schiff, alcian blue pH 2-5, and by Grimelius' procedure. They were submitted to immunohistochemistry for CEA and CA 19-9.
The primary antibody CEA was a polyclonal rabbit antibody, which was obtained from Zymed Laboratories Inc, San Francisco, and generated against highly purified CEA isolated from liver metastasis of colon adenocarcinoma. Non-specific antibodies were removed by solidphase immunoabsorption with normal human plasma and human red blood cells. Immunoelectrophoresis ofthe absorbed antiserum against parietal cell antibody extract of tumour tissue showed only a single precipitation arc. CA19-9 was a monoclonal mouse antibody and was obtained from Toray Fuji Bionics, Tokyo. The antibody (1 116 NS 19-9) was generated against a human colorectal carcinoma cell line (SW 1116) by a hybridoma technique. The avidin-biotinperoxidase complex method was used and the avidin and biotin reagents were obtained from Vector Laboratories, Burlingame, California (Vectastain ABC kits, PK-4001 and PK-4002).
Clinicopathologicalfindings of 12 (Fig 6) . Incomplete or complete brush borders were seen in a line along the luminal surface of atypical tubules or glands in all cases. In seven tumours, atypical epithelia proliferated intraluminally mainly in the common channel and intraduodenal bile duct, and focally in the intraduodenal pancreatic duct. In the other five tumours, tumour cells exophytically proliferated and extended onto the duodenal mucosa, forming a polyp surrounding the orifices of the main pancreatic duct, and the common bile duct drained into the polyps. In four large tumours, there were foci of epithelia of moderate dysplasia at the deep portions (Fig 7) and in another larger adenoma, severe dysplasia (intramucosal carcinoma) was encountered in a tubular adenoma (Fig 8) at the orifice of ampulla of Vater.
HISTOCHEMICAL AND IMMUNOHISTOCHEMICAL

STUDIES
Cytoplasm of tumour cells with goblet cell differentiation were positive for periodic acid Schiff and alcian blue. The incomplete or complete brush borders were positive for periodic acid Schiff at the luminal surface. Grimelius' positive cells were scattered at the basal layer of atypical tubules in 11 cases. The normal duodenal epithelia had linear immunoreactants of CEA and CA19-9 at the apical portions. Paneth cells, argentaffin cells and goblet cells were negative for CEA and CA19-9. CEA and CA19-9 immunoreactants were present in a line along the luminal surface while they were only weakly observed in the cytoplasms ofadenoma ofmild to moderate cellular atypia (Fig 9) . In adenoma of severe dysplasia (intramucosal carcinoma), CEA and CA 19-9 immunoreactants were present more densely and diffusely in the cytoplasms (Fig 10) .
PROGNOSIS
Ten ofthe 12 patients were well from 2 months to 96 months after the operation. Two patients died of cardiac failure 17 months and 21 months after surgery, but were free of any metastasis. 
